Dieckol isolated from Ecklonia cava protects against high-glucose induced damage to rat insulinoma cells by reducing oxidative stress and apoptosis.
Pancreatic β cells are very sensitive to oxidative stress and this might play an important role in β cell death with diabetes. The protective effect of dieckol, one of the phlorotannin polyphenol compounds purified from Ecklonia cava (E. cava), against high glucose-induced oxidative stress was investigated by using rat insulinoma cells. A high-glucose (30 mM) treatment induced the death of rat insulinoma cells, but dieckol, at a concentration 17.5 or 70 µM, significantly inhibited the high-glucose induced glucotoxicity. Treatment with dieckol also dose-dependently reduced thiobarbituric acid reactive substances (TBARS), the generation of intracellular reactive oxygen species (ROS), and the nitric oxide level increased by a high glucose concentration. In addition, the dieckol treatment increased the activities of antioxidative enzymes including catalase (CAT), superoxide dismutase (SOD) and glutathione peroxidase (GSH-px) in high glucose-pretreated rat insulinoma cells. Dieckol protected rat insulinoma cells damage under high glucose conditions. These effects were mediated by suppressing apoptosis and were associated with increased anti-apoptotic Bcl-2 expression, and reduced pro-apoptotic cleaved caspase-3 expression. These findings indicate that dieckol might be useful as a potential pharmaceutical agent to protect against the glucotoxicity caused by hyperglycemia-induced oxidative stress associated with diabetes.